This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



03/06/97 11:15 HAUGEN & NIKOLAI ' P. A. 002 

B 29 D 23/04 25(5) E 32 j ^51-28668 

^ & S 9SJfD51^(l976) 8.^ 20 0 



(£ 5 E) 



7 







Pg4 9 -7 0 7 3 


m 




4 4 — 8 6 8 7 6 


®& 


IK 


P04 4 ( 1 9 6 9 ) 1 0^3 IB 


@& ^ 










nam woo 












raw 


Si 














S A 











©fltffilli©^*^* K»a3*tfc««liffl»K'J: 
5 oTaiWS*i«*©-C&*o 

» $ ©#» ©wiws tc ft tr m* 

£ C c £ ^Kr C c £ W"C # /t^ofco 

s A *m± *£?W is »j«itiB»infciMo*TOtt*i»«^^ 

t>Ot^*3W9-C*V^©Kffaffl2 8-383.7 30 JfrfrLK^-U * Jtf +;M ©T^ttE^ 

C©*tff»W3 2-8D9 0* tt»*3 4- |VC W^-f ©HftieSW-*: 3 * 

2 2. 4 1 ^ ttfip 3 8 - 1 5 0 7 Z 4. J&Lt©. * * Jfc^©««"Jte>}:« 

S 9- 1 5 2 5*1 6 2 *W -h^ftfriM* *.ttW 

tt&«4 1- 1 3 6 2 mtmr* cto^t* * -r ^T>^ps&«w^^^* K|ft,t *** 
tjj»HiS*t*-/i©iiiJi&«©ff«*a«iu «je H«©*ialo*&J«**ira^w i:l ' fccfc **® 



03/06/97 11:16 



HfiUGEN 8, NIKOLAI * P. A. 



003 



(2) 



P35 1-2 8 6 6 8. 



r\ "■■ 
*'■ ■• 



1 



©JSfBfHJIJKl 3"^ifij§£^T^£^K:j^ToJ:. o 0 

n$krte±mz.±y4 1 tOTTS^&r^att ft©'*?x*^afctafcSH*siJ9*tti: u-ct^ 
mRt^-v* v\/*%t<o!& is < 3©ff ^-r i^n-r^^mir^)^ 

©*Hja*W«1 6#7&K3nx^*o ftJRftK ox^fcfcfcitL C©fc£©£3*ic.£oT&3i4£ 

2 *w»2ton«iflk;©iHi©±efl 20 ^^3^W«jg^^tc^ffi-r^^^tt^ 

msi&iwi s^iaiaL-c^^i^o, i\> -tux, q©&#&£©3eHtt#j9&©$fEjfut 

UWia^t/t^-C^y ^ h 1 2J0 i &*fffi3*too X> ±^1 1 d^-f 2*5*^*^ 2£T/-f 

J^T^-f 3fc*. -y^ \'v&%iL^?4 (oft& 3©Mitf***ij*;ftdfi»' h 1 Ml 

2'®nffi£<z>tl!lv>Mm$mVziB8&'\ A^Bl^X tc:J:-OT^^^8 .- 9 srlt&i LX£^-f © 

^fflS8:Tlgto^-ex, 7y Ki/^6©Wffl©W1W _t^< 1 ©^k/Klgii©i5^i^>'^ : r^-g|I1 5 

TL&^H D©x9ftSHfffrfigQ;IS^Sfticj: 2 2 £TffS©D>|tt^ ^ M 2^0^00^ 

-5ts«f^[^^5 Q i^aic^^-f 2£T^: ftwftftiBT^jasnfttt/hsia'i r , 1 v& 

4 soift-frw, *^-r 2iT/-f 3©±eratt© fpm^yy \ 1 zwcjt&o^ips 



MAY-20-1997 09:52 



THE LANGUAGE SERUICE 



914 473 4467 P. 02 



( 3) ttfi '£& 1 - 2 8 6 8 8 

$ 6 
^$4 ic J:-p-c * y v ^eMftflittfteftft 

ji^>'-a'ffce , *A'*a**oiimff««i©tt» .^T3.^©^1 1.2, 3 nt-« 

&*:£4en tDJL5tt# t J*7'Vi'CL>Fim \ BA* 2 £ — W<0*&n&.&2'£®B'? v Yv*> 

T^y F^l*ft0-0tttt<t«tol. WI5R1 403 i*JfflT fc^liWWiiJB 1 ^l)ST* * * © 

e«M B >^A«o-r^9? h i 2 4 b ao fiflDj^l 4 j ettJ9t%&fc :m*ittffflr# 

flr*.©T, rfiJvM llcoi^T^^f 7 D.tigfl- tbu*i>* * 1 Z*4I£. «.g5-fc^-f Xk^i 

1 41>lS(r©ia«>M«*s|7*?nfcSSJfctft*o St&f6it*n*-ix&(t&ftoS®fc/B£&2 0** 

ISIIf ©is***— fcff*<Dh??M*fto««ff$'# 1 OfcJ.tfl 1 t V#St£T&9lfl* 



-163- 



-164- 



TDTAL P. 02 



TRANSLATION FROM JAPANESE 



(51) Int. CI. 2 
B 29 D 23/04 



(19) Patent Office of Japan (JP) 
Gazette of Examined Patent Applications 

(11) Examined Patent Application Publication [Kokuku] No.: Showa 51-28,668 

(44) Date of Publication: August 20, 1976 

Patent Office Ref. No. 

Number of claims: 1 
(Total of 5 pages) 



(52) Japanese CI. 
25(5) E 32 



(54) Title of the Invention: HOLLOW COMBINATION LAMINATING DDE 
Trial No.: Showa 49-7073 

(21) Patent Application [Tokugan] No.: Showa 44-86,876 

(22) Application Date: October 31, 1969 



(72) Inventors: 



(71) Applicant: 
(74) Agent: 



Tomizo KOBOTA 

1 100 Hirata-cho, Suzuka-shi 

Susumu YASUKAWA 
same address as above 

Tsukasa YAMAGISHI 
818 Shono-cho, Suzuka-shi 

Asahi Dow Ltd. 

1-12-1 Yurakucho, Chiyoda-ku, Tokyo 

Susumu ONO, registered patent attorney 
(and 1 other) 



Brief Description of the Diagrams 

Figs. 1-3 are cross-sectional side views of different embodiments of hollow combination 
laminating dies according to the invention, and Fig. 4 is a cross-sectional view of a laminated resin 
tube produced with the invented apparatus. 



Detailed Description of the Invention 

Attempts have long been made to obtain new and excellent films, sheets and hollow formed 
bodies having various features by laminating thermoplastic plastics which generally have different 
properties. There have been numerous inventions which approach this, for example, from the 
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standpoint of the combination of resins, the compositions of the resins to be combined, or the 
laminating adhesives. The oldest and most basic [invention] made concerning this type of hollow 
laminating die is the Robert Colombo* apparatus cited in Japanese Examined Patent Publication 
[Kokoku] No. 28-3837 (1953). This was followed by the disclosure of numerous inventions on 
laminating dies, in Kokoku No. 32-8090 (1957), 34-2241 (1959), 38-15,072 (1963), 39-1525 
(1964), 39-26,290 (1964) and 41-13,628 (1966). But these refer only to adjustments and 
corrections in the thicknesses of the two resin films that are laminated. That is, the thickness of the 
resin film forming one layer is determined by a resin flow channel that has been formed in the die, 
and the thickness of the other resin film laminated with this is also regulated by a resin flow 
channel that has been formed in the die. 

However, it is extremely difficult to uniformly form within the die very thin (e.g., 0.1-2.0 
mm) resin flow channels, and even if one is able to accurately carry out such formation, it is very 
difficult as well to have the extrusion pressure act uniformly upon the resin passing through the 
die. Hence, it has been impossible to prevent irregularities from arising in the cross-sectional wall 
thicknesses of two-layer resin pipes formed by means of dies. 

The present invention relates to a hollow combination laminating die that forms two separately 
melted thermoplastic resins into a two-layer parison in order to produce blown films and hollow 
blow-molded articles composed of two layers. It has two resin intakes which are airtightly 
connected to extruders that respectively melt the different resins, combines three dies which form 
the respective resins into tubular forms and laminate them, and has been provided with functions 
which adjust and correct the thicknesses of the respective tubular resins so as to make them 
uniform. Combined within this [apparatus] is a top die that is airtightly coupled to the extrusion 
orifice or its line in the melt extruder for the resin that becomes the inner layer, attaches to a 
common mandrel with the middle die and bottom die, and forms the inner-layer resin in the hollow 
space; a middle die that is airtightly coupled to the extrusion orifice or its line in the melt extruder 
for the resin that becomes the outer layer, has an inner-layer resin annular flow channel between it 
and the mandrel, and is integrally joined at the periphery thereof the outside gap through which the 
outer-layer resin passes with the inner shell between this and the main body of the middle die; and 
a bottom die which is positioned below the middle die and which places the two [resin] layers on 
top of one another and forms them into a laminated hollow tube; these being fastened together by 
adjustable fastening devices, such as three or more bolt holes and bolts, etc., provided at the 
peripheral edges of each die, and airtight junctions provided at the outer peripheral edges of the 
annular resin flow channels in the top die and the middle die, and in the middle die and the bottom 
die, respectively form spherical junctions composed of spherical surfaces having the same radius, 
one of which is convex and the other of which is concave. 



* Name is transliterated from Japanese transliteration. Actual English spelling may differ. — The Language Service. 



PFIZER— Japanese Examined Patent Application Publication TKokukul No.: Showa 51-28,668 (1976) [Japanese] • 3 



Embodiments of the invention are illustrated in the diagrams. In Fig. 1, 1 is a top die which is 
airtightly connected by means of a line 4 with the extrusion orifice and the resin intake of a melt 
extruder (not shown) for the resin which becomes the inner layer, is integrally attached by means 
of a mandrel-securing screw 7 together with a mandrel 6 that is common with a middle die 2 and a 
bottom die 3, and molds the inner-layer resin into a hollow tube by passing it through a peripheral 
gap 13 in the mandrel 6. 

Next, 2 is a middle die that is airtightly connected by means of a line 5 to the extrusion orifice 
and the resin intake of a melt extruder (not shown) for the resin which becomes the outer layer. 

An inner shell 2' has at the top an airtight junction 8 that joins with the top die 1 at a spherical 
surface, forms between the inner face thereof and the mandrel 6 an inner annular flow channel 14 
which is connected to the annular gap 13 in the top die 1, and forms, between the bottom outer 
peripheral face and the inner face of the middle die main body 2, an outer annular gap 16 for the 
outer layer resin from line 5. The outer-layer resin passes through the outer annular gap 16 
between the middle die main body 2 and the outer peripheral face of the inner shell 2\ becoming a 
tubular body, following which it passes through the uniting annular flow channel 14' between the 
bottom die 3 described below and the outer peripheral face of the inner shell 2', and unites at a 
point beyond the end of the inner shell 2' with the inner-layer resin which flows down in tubular 
form through the annular flow channel 14 between the inner face of the inner shell 2* and the 
mandrel 6, whereupon the two resins become a laminated tube, which is extruded from the slit 12. 

The bottom die 3 forms the inner-layer resin hollow tube extruded through inner annular flow 
channel 14 between the mandrel 6 and the inner face of the inner shell 2' of the middle die, and the 
outer-layer hollow tube extruded through the uniting annular flow channel 14' between the outer 
peripheral face of the inner shell 2' of the middle die and the inner face of the bottom die, into a 
laminated tube between the bottom end of the mandrel beyond the bottom edge of inner shell 2' and 
the inner face of the bottom die 3. 

Top die 1 and middle die 2 are fastened together by adjustable fastening devices such as three 
or more bolt holes and bolts 10 that are equally spaced on the peripheral edges of the dies, the 
mandrel 6 attached to the top die 1 being passed through the inner space in the middle die 2 and the 
middle die 2 being brought into close proximity with the top die 1, with both being brought into 
contact at an airtight junction 8 comprising spherical surfaces having the same radii, one of which 
is convex and the other of which is concave, that have been formed on the outer peripheries of the 
respective spherical resin flow channels, such that the inside annular flow channel 14 at the 
periphery of the mandrel 6 becomes uniform. Similarly, the middle die 2 and the bottom die 3 are 
fastened together by means of adjustable fastening devices such as three or more bolt holes and 
bolts 1 1 that are equally spaced on the peripheral edges of the dies, this being done by contacting 
an airtight junction 9 composed of spherical surfaces like those described above in the middle die 2 
and the bottom die 3, then making the slit 12 at the periphery on the bottom end of the mandrel 6 
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uniform. The bottom face of the mandrel 6 secured to the top die 1 and the bottom face of the 
bottom die 3 are made so as to lie on the same or approximately the same plane. 

When the balance in the degree of tightening between the three or more bolts 10 is changed, 
this effects a change in the fastening angle of the middle die 2 to the top die 1, with respect to 
junction 8 as the axis, thereby adjusting the shape of the inside annular flow channel 14 formed 
between the mandrel 6 and the middle die. When the balance in the degree of tightening between 
the bolts 1 1 is changed, this effects a change in the fastening angle of the bottom die 3 to the 
middle die 2, with respect to junction 9 as the axis, in addition to which the shape of the slit 12 as 
well as the shape of the gap 14' that forms between the middle die and the bottom die changes at 
the same time. Because the respective junctions 8 and 9 form spherical faces that can slide in the 
manner described above, there is no danger of the airtightness being destroyed by changes in these 
angles and resulting in leakage of the molten resin to the exterior. Moreover, changes in these 
fastening angles subtly interfere with resin flow, causing it to change. This mechanism can thus be 
effectively used to correct the biases in the thickness of each layer of resin in the laminated hollow 
tube extruded from the slit portion 12 of this combination die. Hence, by means of the respective 
[sets of] bolts 10 and 11, gaps 20 and 21, which are just large enough to be able to change the 
fastening angles for each die, with respect to the respective spherical junctions 8 and 9 as the axes, 
are maintained between top die 1 and middle die 2 and between middle die 2 and bottom die 3. 

It is desirable that the strains between the extruders and the dies, which arise because the 
fastening angle between the two dies 1 and 2 changes when the top die 1 which has been airtightly 
joined with the inner-layer resin extruder and the middle die 2 which has been airtightly joined with 
the outer-layer resin extruder are made to slide at the airtight junction 8, be absorbed by the lines 4 
and 5 which are used to connect the respective extrusion orifices with the resin intakes of the 
respective dies. 

In the embodiment shown in Fig. 2, the mandrel 6 is attached at the peripheral wall of the 
central space in top die 1 and at a spider 15. In the embodiment shown in Fig. 3, there are formed 
in the mandrel 6 two intermediate areas of reduced [cross-section] 17 and 17' in the form of 
gradual curved surfaces between a spiral portion 22 at the top end and an extrusion slit 12 at the 
bottom end. The extrusion slit 12 has been formed within the linear extension of these. The rest of 
the structure is the same as that in Fig. 1 . 

In a case where, using the apparatus of this invention, the top die 1 is connected by means of a 
line 4 to the extrusion orifice of a polyethylene melt extruder, the middle die 2 is connected by 
means of a line 5 to the extrusion orifice of a vinylidene chloride-vinyl chloride copolymer melt 
extruder, approximate adjustment of the respective bolts 10 and 1 1 is effected and the extrusion of 
a laminated resin tube is carried out, let us assume that, upon examining the cross-section of the 
resin tube thus formed, the polyethylene inner layer 18 and the vinylidene chloride-vinyl chloride 
copolymer outer layer 19 are found to be as shown in Fig. 4 (I); that is, the polyethylene inner 
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layer 18 is of uneven thickness with one side being thick and the other side being thin, while the 
outer layer has an uneven thickness which complements this, such that the laminated tube overall 
has been formed with a uniform wall thickness. In a case such as this, if the middle die 2 fastening 
bolts 10 are first adjusted by loosening the bolt on the side where the wall thickness of the inner 
layer 18 is too large and tightening the other bolts, the relationship of the middle die to the mandrel 
undergoes a relative change, with the mandrel shifting somewhat toward the thick-walled side, 
thereby correcting the shape of the gap 14. Because no change occurs in the coupling between the 
middle die and the bottom die in this state, the slit 12 moves to one side. If adjustments are then 
made to the bolts 1 1 on the side opposite to the adjustments made in the bolts 10, the slit 12 forms 
a uniform gap around the lower end of the mandrel 6; at the same time, the gap 14' between middle 
die 2 and bottom die 3 that forms the outer layer is adjusted in the opposite manner to the first 
adjustment. 

By repeating fine adjustments such as this, a laminated tube having a cross-section of uniform 
thickness like that shown in Fig 4 (II) can be obtained. 

The present invention is useful because, as indicated above, it is able, by means of a very 
simple construction and operation, to easily and accurately assure the proper uniformity of wall 
thickness in a laminate. 

(57) Claim 

I A hollow combination laminating die for forming two-layer laminated tubular resin products 
having an outer and an inner layer, in which three dies, a top, middle and bottom die 1, 2, 3, are 
disposed with a common mandrel 6, one end of which is attached to said top die 1 situated at the 
center, wherein said top die 1 is coupled to a line 4 for the molten resin that becomes the inner layer 
and forms an annular gap 13 with said mandrel 6 through which flows the resin that becomes the 
inner layer, there is formed between hollow inner shell 2' that is integral with middle die 2 and said 
mandrel 6 an inner annular flow channel 14 that communicates with said annular gap and there is 
formed between the inner face of middle die 2 which is coupled to a line 5 for the molten resin that 
becomes the outer layer and the outer peripheral face of said hollow inner shell 2' an outside 
annular gap 16 through which passes the resin that becomes the outer layer, and a bottom die 3 
forms between it and said hollow inner shell 2' an outside annular flow channel 14' that 
communicates with said outside annular gap 16 and also provides between the inner face thereof 
and the leading peripheral face of said mandrel 6 an extrusion slit 12 which laminates the resin 
from said inside annular flow channel 14' and extrudes it in a tubular form, and moreover where 
said top die 1 and middle die 2 and said middle die 2 and bottom die 3 are airtightly joined by 
means of spherical junctions 8 and 9 that are formed at the outer peripheries of the annular gaps at 
the respective places where these dies meet, and three or more adjustable fastening devices 10 and 

II are provided on each of the adjusting gaps 20 and 21 respectively provided at said places. 
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Fig. 1 
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Fig. 3 
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